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MEMORANDUM 
Date January 17, 2013 
To Boston Region Metropolitan Planning Organization 
From Seth Asante and Efi Pagitsas 
MPO Staff 
Re Roundabout Installation Screening Tool 
Background 


The design features of modern roundabouts encourage slower speeds, making them 
proven strategies for reducing severe-injury crashes. In addition, the yield-on-entry rule 
and one-way circulating flow of roundabouts reduce the number of conflicts points and 
cut down on angle crashes significantly. As a result of the safety and operational 
benefits of modern roundabouts, the demand for roundabouts throughout the 
Commonwealth has risen in the last decade.’ The Highway Division of the 
Massachusetts Department of Transportation (MassDOT) and the Boston Region 
Metropolitan Planning Organization (MPO) often respond to several roundabout 
requests from municipalities, and are interested in having a consistent tool that would 
point confidently to a modern roundabout as a viable alternative worthy of further 
analysis and design. This is especially important for state- and federal-aid-funded 
roundabout designs. 


MPO staff, working in conjunction with an advisory task force, developed a screening 
tool for staff of these agencies and of MPO communities to use when they review 
roundabout proposals or consider alternatives for improving intersections (the tool is 
enclosed, along with accompanying exhibits). Participation from these agencies allowed 
the screening tool to reflect their experiences and meet their requirements for a 
comprehensive, effective, and useful tool. 


Executive Summary 


The installation of a roundabout is beneficial only if the roundabout addresses a unique 
purpose for the location under study and is located in an environment appropriate for its 
use. Installing a roundabout for the wrong purpose or in an inappropriate environment 
may not help address the problems, and may even lead to adverse effects. Twenty-four 
factors for screening roundabout design were used to develop the tool. The tool 
addresses problems and project objectives in the following functional areas: 


" In this document, the word roundabout refers to modern roundabouts, which have a 
smaller central island and a tighter deflection angle to slow down vehicles entering the 
roundabout and vehicles in the circulatory lanes to speeds between 20 and 25 mph. 
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¢ Safety 

¢ Operations 

e Traffic calming 

¢ Community enhancement and aesthetics 
e Access management 


A brochure accompanying the screening tool includes a brief background of the 
purpose, needs, uses, and benefits of the tool. The Massachusetts Roundabout 
Installation Screening form comprises three sections: General Information; Resources: 
Data and Information Required for Assessment; and the following five steps for applying 
the screening tool to an intersection: 


e Identifying the existing problems 

¢ Identifying the project objectives 

¢ Determining the type of roundabout and the space requirements 

e Identifying the factors pertinent to the problem intersection 

¢ Determining if a roundabout is a feasible alternative for the intersection 


The outcome of the screening is a decision about whether or not a roundabout 
alternative is viable and worthy of advancing for additional analysis and design. 


Study Objectives 


The objective of this study was to develop a roundabout screening tool for MassDOT, 
the Boston Region MPO, and municipal staff to use when they review proposals for the 
design and construction of roundabouts or consider alternatives and concepts for 
improving intersections. By extension, the tool could be used by other interested parties, 
including consultants. Another objective of the study was to formalize the roundabout 
screening process to encourage more roundabouts to be built in the commonwealth, 
while eliminating wasteful design resources spent on roundabout alternatives that are 
not viable. 


Advisory Task Force 


MPO staff established an advisory task force to participate in the study. The task force 
comprised staff from the MassDOT Highway Division and Office of Transportation 
Planning, the Boston Region MPO, and the Metropolitan Area Planning Council 
(MAPC). Because these agencies will use the tool, it was important for their staffs to 
participate in the development of the tool so that it will reflect their experiences and 
meet their requirements. MPO staff convened two task force meetings to present the 
evaluation criteria and the screening tool for their review. 
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Literature Search on Roundabout Screening Tools 


As roundabouts become popular in the United States because of their proven safety and 
operations advantages, many states have developed or are developing policies to guide 
their implementation. Arizona, California, Florida, Georgia, Kansas, Missouri, Minnesota, 
Maryland, New York, Oregon, Pennsylvania, Washington, and Wisconsin have guidelines 
for the installation of roundabouts. Some of those states, including New York, California, 
and Kansas, have adopted, as their roundabouts development guide, the National 
Cooperative Highway Research Project (NCHRP) Report 672, with some minor 
alterations and clarifications.* Although a vast amount of literature exists on roundabout 
design in the United States, little exists on tools for assessing the feasibility of building a 
roundabout at a given intersection. Many of the states’ roundabout guidelines focus on 
the identification of appropriate and inappropriate locations for roundabouts, as well as on 
the design of roundabouts. 


The City of Hamilton, in Ontario, developed a screening tool for quick assessment of the 
feasibility of a roundabout alternative and performance measures for comparing it to 
other forms of intersection traffic control.° lowa State University’s Center for 
Transportation Research has developed planning-level guidelines for screening and 
assessing the feasibility of roundabouts.’ Finally, the National Cooperative Highway 
Research Program (NCHRP) Report 672 provides planning steps, which include an 
outline of many of the considerations that project proponents (MassDOT and 
municipalities) need to investigate before they advance a roundabout proposal to the 
analysis and design phases. The NCHRP Report 672 is the latest information guide on 
modern roundabouts. 


Selection of Screening Factors 


A list of factors for screening roundabouts was developed by MPO staff and sent to task 
force members for rating. The task force was asked to review each factor and specify 
whether it should be used for screening roundabout alternatives in Massachusetts by 
indicating “Yes,” or “No,” or “Other.” In addition, task force members were asked to add 
their own factors or modify any of the screening factors. Nine of the 11 task force 
members responded to the survey. The survey yielded 24 screening factors, all of which 


* NCHRP Report 672, Roundabouts: Informational Guide, Second Edition, 
Transportation Research Board, Washington, D.C., 2010. 


> Ron Gallo, Use of Roundabouts in the City of Hamilton, Public Works Department, 
Region of Waterloo, Canada, June 2008. 


* Shauna Hallmark and Hillary lsebrands, Technical Memorandum, Planning-Level 
Guidelines for Modern Roundabouts, lowa State University’s Center for Transportation 
Research, Sponsored by lowa Department of Transportation, November 2008. 
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were included in the screening tool. Many of the 24 screening factors are documented in 
Chapter 3 of the NCHRP Report 672, and users are encouraged to reference it for more 
information on screening roundabout alternatives. 


General Information 


The first portion of the roundabout screening form contains general information about 
the study proponent and the intersection and roadway characteristics of the location 
where a roundabout alternative is being considered. 


Resources 


The resources required for screening a roundabout, such as data and information, are 
described after the section on general information. Roundabout screening analysis 
requires planning-level data to define existing problems, determine the number of lanes, 
assess space requirements, identify site constraints, and justify a roundabout as a 
potential alternative. The following are some of the common input data for screening 
roundabout alternatives. 


Traffic Data 


Average daily traffic (ADT), truck traffic volumes, and the percentage of left-turning 
traffic dictate the size of the roundabout. Large trucks often dictate many of a 
roundabout’s dimensions, especially for single-lane roundabouts. It is very important, 
therefore, to determine estimates of the projected traffic volumes, turning movements, 
and design vehicle at the start of the screening process. In addition, pedestrian and 
bicycle volumes, including the number of people with visual impairments who would use 
the roundabout, are important design input and screening factors. 


Safety Data 


The crash experience at the intersection where a roundabout is being considered is 
essential for screening a roundabout alternative because of the proven safety benefits 
of roundabouts. Of particular importance are crashes involving fatalities or severe 
injuries and the manner of collision (angle, rear-end, sideswipe, head-on). Collision 
diagrams should be prepared to provide additional information on crash patterns and 
locations. 


Right-of-Way and Operations Data 


The feasibility of a roundabout alternative depends on space requirements and the 
environment in which it would operate. Therefore, in addition to the traffic and safety 
data, data on right-of-way and roadway features, such as sidewalks, crosswalks, on- 
street parking, transit stops, and existing landscaping, are useful. Information on 
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systems and facilities near the intersection where a roundabout alternative is being 
considered, such as a coordinated traffic signal system, at-grade railroad crossings, and 
emergency driveways with preemption, require careful consideration before installing a 
roundabout. 


Roundabout Screening Process 


Figure 1 shows a flow chart of a five-step roundabout screening process.” 


Step 1: Description of Existing Problems 


The existing problems at the intersection are identified and described. This is important 
because a good understanding of the existing problems helps to shape the project 
objectives and the selection of the appropriate intersection control types. 


Safety problems 


Operational problems _— 
Traffic-calming issues = Step 1: Identify and define existing 
Community enhancement issues problem(s) 


Access/egress problems 


Improving safety for users 
Improving traffic operations 


Calming traffic for pedestrian safety = Step 2: Define the project objectives 


Improving community enhancement 
Improving access/egress 


Mini-roundabout 

Single-lane roundabout =) Step 3: Determine type of roundabout and 
Double-lane roundabout space requirements 

Space requirements 


Problems 
Space requirements => Step 4: Screen the roundabout 


Project objectives 


1. Candidate 
2. Conditional =) Step 5: Screening Evaluation 
3. Not recommended 


FIGURE 1 
A Flow Chart of Roundabout Screening Process 








° Chapter 3, section 3.2, of the NCHRP Report 672 discusses some of these processes 
in detail and readers are encouraged to review them for additional information. 
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Step 2: Project Objectives 


The project objectives are defined and are aligned with the problems identified in Step 1 
at the beginning of the process assists decision makers in determining if a roundabout 
is an appropriate course of action or if additional information is needed. The objectives 
of the project may include one or more of the following perspectives: 


e Roadway user safety 

¢ Operations 

e Traffic calming 

¢ Community enhancements and aesthetics 


¢« Access management 


Step 3: Type of Roundabout and Space Requirements 


The screening process involves evaluating an alternative for an intersection 
improvement of a properly sized roundabout. Two estimates required at this stage of 
screening are planning estimates of the following: 


e Lane requirements based on capacities of a mini-roundabout, single-lane 
roundabout, and double-lane roundabout and the projected traffic demand. 
Exhibits 1, 2, and 3 (included in the tool) are planning-level volumes for estimating 
preliminary number of lanes through a roundabout to serve traffic demand. These 
exhibits can be used for planning-level sizing of the type of roundabout that would 
be needed: mini-roundabout, single-lane roundabout, or double-lane roundabout. 


Moving from a single-lane to a double-lane roundabout is a major step, as the 
number of conflict points is increased for motorists, pedestrians, and bicyclists. 
Since many road users are not familiar with double-lane (multi-lane) roundabouts, 
hence, this type of design could present difficulties for pedestrians and bicyclists, 
and, especially, for people with disabilities. Consequently, double-lane 
roundabouts could lead to project delays and might be a factor in withdrawing a 
roundabout alternative from further consideration. 


e A space requirement assessment is conducted to determine if there is enough 
right-of-way to build a properly sized roundabout or if additional right-of-way would 
be needed. Exhibit 4 of the screen tool contains initial ranges of roundabout 
parameters that can be used to define the layout of a roundabout for screening 
purposes. 


The cost of land acquisition and the impact on nearby properties could be reasons 
to dismiss a roundabout alternative. In estimating the space requirements, one 
needs to account for the number of lanes required, pedestrian and bicycle needs 
such as sidewalks and crosswalks, and landscaping and utility equipment (Such 
as lighting and signal poles and cables). 
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Step 4: Roundabout Screening Factors 


A roundabout alternative is screened to determine whether the existing problems could 
be mitigated with a roundabout and whether the environment is appropriate for its use 
and would not cause adverse impacts. Each of the 24 screening factors was rephrased 
into a specific question for screening a roundabout alternative. The screening involves 
answering all of the 24 screening questions that were developed in conjunction with the 
task force. For each question, a “Yes,” “No,” or “Other” are the available answers. The 
questions are listed under the following factors: 


¢ Safety factors 

¢ Operational factors 

¢ Traffic-calming factors 

e Aesthetics and community enhancement factors 


e Access management factors 


Opportunities 


Roundabout screening involves an assessment of the opportunities that a roundabout 
alternative may offer, such as: 


¢ Safety: The yield-on-entry rule and one-way circulating flow of roundabouts 
reduce the number of conflict points and cut down on angle crashes significantly. 
As a result, intersections with a significant number of angle-type crashes or 
crashes that result in severe injuries are potential candidates for roundabout 
installations due to the proven safety benefits of roundabouts. 


¢ Operations: Roundabouts may provide higher capacities and lower delays 
operating with the same traffic volumes, than other forms of intersection control. 
Also, roundabouts can reduce lane requirements between intersections, 
especially at a bridge or an underpass between interchange ramps. 


¢ Traffic calming: The unique features of a roundabout, such as its ability to reduce 
vehicular speeds and to offer traffic-calming opportunities that create pedestrian- 
friendly environments for improving safety and mobility for pedestrians, bicyclists, 
and transit users. 


e Aesthetics and community enhancement: Roundabouts provide attractive entries 
or centerpieces to communities. They also provide gateways for developments 
and other establishments, such colleges and universities. 


e Access management: Roundabouts used in conjunction with raised medians 
facilitate the use of U-turns and left-turns at intersections and allow right-in-right- 
out movements at driveways. Corridors that are hampered with numerous 
driveways, especially those to businesses, can benefit from this application. 
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Impacts 


Roundabout screening also involves an assessment of the impacts of a roundabout 
alternative, including the following: 


¢ Safety: Multi-lane roundabouts may present difficulties for people with visual 
impairment, due to their challenges in detecting gaps and determining that 
vehicles have yielded at crosswalks. 


¢ Operations: A roundabout located close to a signalized intersection, where 
queues may spill back into the roundabout and cause gridlock, may be prevented 
from operating satisfactorily. Also, roundabouts cannot provide explicit priority or 
queue preemption for specific users, such as trains and emergency vehicles. In a 
coordinated arterial signal system, where a roundabout would impede progression 
through the corridor, it could render the signal systems ineffective. 


e Access management: Roundabouts may reduce the number of available gaps for 
midblock crossings due to their continuous processing of traffic. 


Step 5: Screening Evaluation 


In the roundabout screening process, potential opportunities for advancing a 
roundabout alternative are identified, and potential red flags for not recommending a 
roundabout alternative due to adverse impacts. The final outcome of the screening 
evaluation is a decision about whether or not a roundabout alternative is viable and 
worthy of advancing for additional analysis and design. Based on the answers to the 
questions, the analyst selects one of three decisions: 


¢ Candidate: Advance a roundabout for further analysis and design if it meets the 
space requirements and one or more of the project objectives. 


¢ Conditional: Advance a roundabout for further analysis and design if it meets the 
space requirements and one or more of the project objectives under certain 
conditions, which are determined by the user. 


e Not recommended: A roundabout is not recommended for further analysis and 
design if does not meet the space requirements or any of the project objectives. 


SAA/saa 
Encl.: Roundabout Screening Tool 


cc: N. Boudreau, State Traffic Engineer, MassDOT Highway Division 
J. Danila, Assistant State Traffic Engineer, MassDOT Highway Division 
P. Nelson, Manager of Corridor Planning, MassDOT Office of Transportation Planning 


MASSACHUSETTS ROUNDABOUT INSTALLATION SCREENING 
TOOL 


What is the purpose of this tool? 


This planning tool is intended to provide consistent and systematic information 
regarding the issues, geometric characteristics, and traffic parameters related to a 
location under consideration for roundabout design. The tool is expected to assist 
MassDOT, MPOs, RPAs, and municipalities in screening roundabout concepts and 
formulating informed opinions about the appropriateness of roundabout designs, and in 
conveying to other interested technical staff, consultants, decision makers, and 
interested people the reasoning leading to these opinions. 


Why this tool is needed? 


The installation of a roundabout is beneficial only if it addresses a unique purpose for 
the location and if the environment is appropriate for its use. Installing a roundabout for 
the wrong purpose or in an inappropriate environment may lead to adverse effects. 
MassDOT, MPOs, RPAs, and municipalities are interested in having a consistent tool 
that would help in assessing whether a roundabout is a viable alternative for advancing 
for further analysis and design. 


Why this tool should be used? 


The following benefits will be realized from using the tool: 


¢ Streamlining and standardizing roundabout installation screening process for 
MassDOT, MPOs, RPAs, and municipalities 


e Encouraging municipalities to construct more roundabouts, if screening points to 
the feasibility of such design 


e Preventing planners from proceeding to the design phase, which would use 
funding sources before there is some consensus on the feasibility and viability of a 
roundabout design 


Who should use this tool? 


MassDOT staff, in the following areas—the districts, Office of Transportation Planning, 
Highway Design, Traffic Engineering, and Project Management—will find the tool useful. 
Staff will use the tool to ensure that when a roundabout concept Is considered, the 
appropriate planning, analysis, and design aspects are well thought out early in the 
design process. The tool will also be useful to MPOs and RPAs, as well as to 
municipalities and their consultants. 
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When to use this tool? 


This tool should be used during planning, project scoping, and preliminary engineering 
stages of the design process. MassDOT, the MPOs, RPAs, and municipalities can apply 
the tool when they: 


e Review proposals for the design and construction of roundabouts 
¢ Consider roundabout concepts for improving intersections 
¢e Respond to roundabout requests 


What comprises the tool? 


The tool consists of general information and five steps, both sections to be completed 
by the user. The general information section includes fields to be filled in about the 
location and roadway characteristics of the intersection. The five steps are: 


Step 1: Description of the existing problems 

Step 2: Project objectives 

step 3: Type of roundabout and space requirements 
step 4: Roundabout screening factors 

Step 5: Screening Evaluation 


What is needed to use the tool? 


Information needed to use the tool includes, but is not limited to, the following: 


¢ Traffic counts and turning movements 

¢ Crash data (three years) 

¢ Crash diagram 

e Plan sheet, layout, and right-of-way of existing intersection 

¢ Aerial photograph of location 

¢ Geometric layout of roundabout 

e Planning-level capacities for roundabouts (included with the tool) 

e Initial ranges of roundabout parameters for space requirements (included with the 
tool) 


MPOs and RPAs may be able to assist municipalities in preparing crash diagrams. 


How to use the tool? 


The tool consists of a series of questions that identify the opportunities a roundabout 
alternative may offer and the considerations to be taken into account in making a 
decision about whether or not to install a roundabout, and the possible impacts of a 
roundabout alternative at the intersection. By focusing on the existing problems, project 
objectives, benefits, and an evaluation of the roundabout application, the user answers 
the questions in the screening form to identify the feasibility and impacts of a 
roundabout alternative. 
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In the final step of the screening process, the user decides, based on the answers to the 
questions, whether or not the space requirements and/or the project objectives are met. 
The user accepts or rejects a roundabout alternative based on the following criteria: 


¢ Candidate: Advance a roundabout design for further analysis and design if it 
meets the space requirements and one or more of the project objectives. 


¢ Conditional: Advance a roundabout design for further analysis and design if it 
meets the space requirements and one or more of the project objectives under 
certain conditions; which are determined by the user. 


¢ Not recommended: Reject a roundabout from further consideration if it does not 
meet the space requirements or any of the project objectives. 


Who signs off on the decision? 


For locations maintained by MassDOT, the MassDOT Highway Division, working in 
conjunction with interested parties such as MPOs, RPAs, and municipalities, will sign off 
on whether or not a roundabout alternative is feasible and worthy of advancing for 
additional analysis and design. 
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TYPES OF CIRCULAR INTERSECTIONS 


There are three forms of circular intersections in the United States where traffic travels 
counterclockwise around a central island and entering traffic must yield to circulating 
traffic. They are roundabouts, rotaries, and traffic circles. The design features of each 
form present operational and safety benefits or disadvantages. The sections below draw 
heavily from NCHRP Report 672, Chapter 1, and the reader is encouraged to refer to it 
for more information. | 


Sy) b\w 


Roundabouts 


Roundabouts are characterized by = / 
having smaller circular intersections Men | fh 
than rotaries do. They operate with 

yield control of all entering traffic, 
and have channelized approaches 
and deflections to achieve slower 
entry and circulating speeds. These 
features of roundabouts improve 
safety by reducing the number and 
severity of crashes and allow the 
roundabouts to operate efficiently. 





Example of a roundabout 


Mini-Roundabouts 


Mini-roundabouts are small 
roundabouts with a fully 
traversable central island to 
accommodate trucks. They are 
most commonly used in low-speed 
urban environments with average 
operating speeds of 30 mph or 
less. They can be useful in 
environments where a 
conventional roundabout design is 
precluded by right-of-way 
constraints. Because they are 
small, mini-roundabouts are Example of a mini-roundabout 
perceived as pedestrian-friendly, 





' Transportation Research Board, National Cooperative Highway Research Program 
(NCHRP) Report 672: Roundabouts: An Informational Guide — Second Edition, 
Chapter 3, Washington, D.C., 2010. 
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with short crossing distances and very low vehicle soeeds on approaches and exits. 


Rotaries 


Rotaries are sometimes called 
traffic circles. Rotaries are large- 
diameter circular intersections, 
usually with high entry and 
circulating speeds. Due to the high 
speeds and weaving at rotaries, 
maneuvers are challenging and 
injuries from crashes are more 
severe. Rotaries can be signalized 
or unsignalized (stop-controlled or 
uncontrolled), and they have 
different operational conditions 
than roundabouts. 





Example of a rotary 


Neighborhood Traffic-Calming Circles 


Neighborhood traffic-calming 
circles are much smaller than 
modern roundabouts and often 
replace stop signs at four-way 
intersections. They are typically 
used in residential neighborhoods 
to decrease traffic soeeds and 
reduce accidents, but are typically 
not designed to accommodate 
large vehicles. 





Example of a neighborhood traffic-calming circle 
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ROUNDABOUT AND ROTARY TRAFFIC RULES 


The following sections about how one should approach and drive within roundabouts 
and rotaries draws heavily from MassDOT’s Registry of Motor Vehicles Driver's Manual 
(revised October 2012). 


Approaching or Driving in a Roundabout or Rotary 
¢ Traffic travels counterclockwise in a roundabout or a rotary. 
¢ Slow down and obey traffic signs when approaching and entering. 
¢ Yield to pedestrians and bicyclists as you enter and exit. 


e Yield the right-of-way to vehicles already in the rotary (unless told differently by 
signs or police officers). 


e Use turn signals in the same way as at any other intersection. 


¢ Yield to emergency vehicles; if an emergency vehicle enters the roundabout, exit 
the roundabout or pull over to let the emergency vehicle pass. 


Choosing a Lane at a Roundabout or a Rotary 


Single-Lane 


lf the roundabout or rotary has a single lane, you must enter from the right lane of the 
road you are coming from. You must exit into the right lane of the road you intend to 
travel on. (See the first figure below, “An example of driving through a single-lane 
roundabout.”) 


Multi-Lane 


lf the roundabout or rotary has multiple lanes, look for signs to help you choose the 
proper lane. (See the second figure below, “An example of driving through a multi-lane 
roundabout.”) If there are no signs, you should do the following: 


e Fora quarter-turn, or to continue straight ahead, enter the rotary from the right 
lane. Stay in that lane, and exit into the right lane. 


e For a three-quarter-turn, or a U-turn, enter the rotary from the left lane. Travel 
through the middle or inner lane. Exit into the right lane. If coming from a road with 
a single lane, you should stay in the right lane for the entire turn. 


In a multiple-lane roundabout or rotary, there may be traffic on both sides of your 
vehicle. Do not attempt to move out of your lane until it is safe to do so. If you miss your 
exit, don't get upset. Check the traffic around you. If it is safe to do so, go around again 
and position your vehicle to properly and safely exit the rotary. Do not stop in the 
roundabout or rotary. 
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CE Street | 


» Pedestrians at the 
curb side look left 
for oncoming traffic 
before crossing 


ut \ » Pedestrians within the 
fi crosswalk island area 
look right for oncoming 


Kare? : traffic before crossing. 


aeeeee=- | Maple Avenue| 


el 


Bicycles 


Bicyclists can continue 


» through the roundabout 
taking the travel lane, or 


» may exit the roadway 
and use the crosswalk. 


Source: 
www.wisconsinroundabouts.gov 


Yield to all traffic before entering roundabout! 


= 


An example of driving through a single-lane roundabout 


| Maple Avenue | 


~ a | » Pedestrians at the 
curb side look left 
for oncoming traffic 
before crossing 

» Pedestrians within the 

crosswalk island area 
look right for oncoming 
traffic before crossing. 


Bicycles 


Bicyclists can continue 
» through the roundabout 
taking the travel lane, or 
» may exit the roadway : ; 
and use the crosswalk. j (aes Left turns/u-turns: 


use leftlane 


eT fileRiar-lieliie 
follow the pavement 
markings, arrows or signs 


Ditelapmatigaty 


use rightlane 
Source: 


Wwww.wisconsinroundaboutS.gGOV (IVR 
| Maple Avenue | 


Gi totes t-M elt am r-lit-M-lalem di-}iemcoe-1 mee) idiom lamele) da l-lal-eel-1(ele-M-Tile-lelale mace) laler-leleleia. 


An example of driving through a multi-lane roundabout 
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» Right lane is for 
right turns only. 


» Left lane is for 
left turns, u-turns, 
or through traffic only. 


» Right lane is for right 
turns or through 
traffic only. 


» Left lane is for 
left turns, u-turns, or 
through traffic only. 


» Right lane is 
for right turns or 
through traffic. 


» Left lane is for left 
turns or u-turns only. 


Black and white signs: 
» at the side 


of the road 
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POTENTIAL APPLICATIONS OF ROUNDABOUTS 


Roundabouts have a wide range of possible applications, each with its own benefits and 
considerations. Therefore, during the screening of roundabout alternatives for feasibility 
and possible recommendation for further analysis and benefits and considerations of 
that application need to be considered. Some of the environments where roundabouts 
have potential applications and the benefits and considerations associated with each 
application are listed below, which draw heavily from the NCHRP Report 672, Chapter 
3, and the reader is encouraged to refer to it for more information.* 


Residential Subdivision 


In residential areas, roundabouts provide traffic calming and aesthetic appeal to 
residents. 


Benefits Considerations 
e Traffic calming promotes lower speeds _ ®_:_ [ype of vehicle used for the design 
(emergency vehicles, trucks, buses) 
e Single-lane roundabout often suitable e Right-of-way needs 
e Pedestrian- and bicycle-friendly e Driveway access to corner properties 
e Aesthetic and community enhancement _* Landscaping and illumination 


Suburban Municipalities, Small Towns, and Rural Settings 


Roundabouts provide aesthetic and community enhancement in suburban and rural 
municipalities, where traffic volumes are often lower and right-of-way may not be an 
issue but where safety problems persist. 


Benefits Considerations 


e May improve operations e Type of vehicle used for the design 
(emergency vehicles, trucks, buses) 


e May improve safety e Pedestrian, bicycle, and transit access 
e May decrease vehicle speeds e Intersection visibility under high-speed 
conditions 


e May decrease maintenance costs 


* Transportation Research Board, National Cooperative Highway Research Program 
(NCHRP) Report 672: Roundabouts: An Informational Guide — Second Edition, 
Chapter 3, Washington, D.C., 2010. 
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Urban Centers 


Urban centers have multimodal needs (pedestrians, bicycles, motorists, transit users, 
emergency vehicles, trucks, and buses), and are usually constrained, requiring U-turn 
and left-turn maneuvers and midblock pedestrian crossings. Roundabouts that are used 
in conjunction with median installations offer opportunities for improving access and 
mobility in urban centers. 


Benefits Considerations 

e May decrease vehicle speeds e Accessibility for visually impaired 
pedestrians 

e Enhance safety for pedestrians e Right-of-way needs 

e May provide for aesthetic treatments e Type of vehicle used for the design 
(emergency vehicles, trucks, buses) 

e May improve access management e Parking 

e May reduce delay and emissions e Interaction with adjacent traffic signals 

e e Sight distance 

Schools 


Roundabouts reduce speeds and improve pedestrian crossings by providing refuge in 
the splitter island for pedestrians and pedestrians focusing on one traffic stream ata 
time, therefore they may be suitable for intersections near schools. 


Benefits Considerations 
e May decrease vehicle speeds e Type of vehicle used for the design 
(emergency vehicles, trucks, buses) 

e May improve aesthetics and gateway e Right-of-way needs 

treatment 
e May improve pedestrian and vehicle e User education and outreach 

safety 
e e Crossing guards 
Interchanges 


Interchanges ramp terminals with high left turn volumes and limited storage for queues 
are potential candidates for roundabouts. Roundabouts require less space at the 
approaches and on the roadway segments leading to the approaches. Hence they could 
prevent expensive bridge widening and reduce cost significantly. 
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Benefits Considerations 


e May reduce speeds through interchange e Type of vehicle used for the design 
(emergency vehicles, trucks, buses) 


e May narrow the bridge cross-section e Right-of-way needs 
e May reduce costs e Signage 


e May improve landscaping and gateway _ e Driver familiarity 
treatments 


Gateways, Aesthetics, and Traffic-Calming Treatments 


Roundabouts have been used in traffic-calming treatments to reduce speeds and 
increase safety for pedestrians and roadside activities. They are also potential 
candidates for gateway treatments to schools and towns. In these applications, capacity 
and safety are not project objectives but measures should be taken to prevent creating 
any safety and operations problems that currently do not exist. 


Benefits Considerations 
e Central island provides space for e Type of vehicle used for the design 
aesthetic treatments (emergency vehicles, trucks, buses) 
e Minimal impact to traffic operations e Right-of-way needs 
e Increases landscaping opportunities ® 


Commercial Centers 


In commercial centers, roundabouts provide for a central focus point for a development 
and enhance aesthetic qualities. 


Benefits Considerations 

e Introduce geometric delay to slow e Type of vehicle used for the design 
drivers (emergency vehicles, trucks, buses) 

e May improve safety for motorists and e Right-of-way needs 
pedestrians 

e Landscaping opportunities can enhance _e Access to adjacent properties near the 
local neighborhoods roundabout 

e Allow for easy U-turn movements, so © 


minor commercial driveways can easily 
be restricted to right-in-right-out, 
improving safety between intersections 
as well. 
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Unusual Geometry 


Intersections with unusual geometric configurations are difficult to operate. However, 
the operational features of a roundabouts offer unique benefits for effectively managing 
traffic flows at intersections with unusual geometry. 


Benefits Considerations 
e Effectively manage traffic flows in e Type of vehicle used for the design ( 
situations with unique geometric emergency vehicles, trucks, buses) 
conditions 
e Reduce delay more than signalized e Right-of-way needs 


scenarios do 


e Entry path deflection and alignment 


Closely-Space Intersections 


Roundabouts balance traffic flows and manage queue lengths between closely spaced 
intersections. 


Benefits Considerations 
e Improve access to properties e Capacity analysis needed 


e Reduce queues and balance traffic flow e Right-of-way needs 
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PUBLIC INVOLVEMENT 


Gaining public acceptance of roundabouts Is a big challenge facing municipalities and 
agencies that plan to install roundabouts. The tool will assist MassDOT staff in 
screening roundabout concepts and formulating informed opinions about roundabout 
designs, and it will enable them to better convey to stakeholders (interested members of 
the public, developers, consultants, emergency departments, elected officials, and 
business owners) the reasoning that led to these opinions. 


lt is important that the public involvement process be initiated as soon as practical, 
preferably early in the planning stages (immediately after the roundabout screening 
analysis), while other intersection designs are also being considered. Therefore, the 
project manager must identify the stakeholders and their interests and concerns about 
how a roundabout is going to affect them. Equally important is how those interests and 
concerns are going to be addressed during the design phase. 


The selection of which methods will be used to convey information to different groups of 
stakeholders is vital. Methods include, but not limited to, the following: public meetings, 
informational brochures and videos, websites, and media announcements. The 
effectiveness of each of these methods depends on the type of stakeholder. Because 
each stakeholder is affected differently, it may be prudent to use more than one method 
to convey information to stakeholders. 


Media content is also important and should be appropriate to the type of audience that 
is being targeted. The content should include information and reports of experiences 
that may provide value for stakeholder audiences in specific situations, and it should be 
geared to their specific interests and concerns. For general audiences, general 
information about the environment, the type of roundabout, benefits and considerations, 
and other intersection designs may be appropriate. 


Feedback garnered from the public participation process must be utilized in further 
design and analysis to refine alternatives and gain public acceptance. It must be 
emphasized that the public involvement process does not end until the project has been 
implemented and is operating satisfactorily. 


MASSACHUSETTS ROUNDABOUT INSTALLATION SCREENING FORM 


GENERAL INFORMATION 


Highway district: Major street: 


MPO/RPA: 

City or Town: 

Prepared by: 

Submitted by: 

Reviewed by: 

Phone: 

Email: 

Date: 

RESOURCES: DATA AND INFORMATION REQUIRED FOR ASSESSMENT 
1. Traffic counts (ADT and turning movements) 
2. Vehicle classification (trucks and buses) 


3. Pedestrian and bicyclist counts 


Minor street: 

Existing intersection control: 

Number of legs at the intersection: 

ADT on major road: 

ADT on minor road: 

Total number of crashes (8-year average): 
Speed limit (major road): 


Speed limit (minor road): 


6. Aerial photographs of location 


7. Crash data (3 years) 


8. Crash diagrams 


4. Plan sheet or layout of existing intersection 9. Speed data 


5. Geometric layout of roundabout 
STEP 1: BRIEF DESCRIPTION OF EXISTING PROBLEMS 


STEP 2: PROJECT OBJECTIVES (Check all that apply) 


Number Objectives Yes 


SE eT ic —ar-1 oa 
No | Yes | No |Comment 
a a a a 


Safety improvement 


21 |Safetyimprovement 
22 |Operationalimprovement || 


Traffic-calming improvement 


24 __|Aesthetics/community enhancements ee 
25 | Access management improvement a a a a 
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MASSACHUSETTS ROUNDABOUT INSTALLATION SCREENING FORM 
STEP 3: TYPE OF ROUNDABOUT AND SPACE REQUIREMENTS (Check one) 


Question 

yes | No |other comment ___—————_—Considerations'Supporing information 
Mini-roundabout 
(Use Exhibit 1 for planning estimate of a mini- 
roundabount.) 
Single-lane roundabout Familiar to many motorists, pedestrians, and bicyclists. Has fewer 
(Use Exhibit 2 or 3 for planning estimate of a single- conflict points than multi-lane roundabouts. 
lane roundabout.) 


Double-lane roundabout Multi-lane roundabout is a big step from a single-lane roundabout 

(Use Exhibit 2 or 3 for planning estimate of a double- and could pose challenges for pedestrians, bicyclists, and motorists. 

lane roundabout.) Consequently, a multi-lane roundabout could lead to project delays 
and may be a major factor in rejecting a roundabout design from 
further consideration in some cities and towns. 

Space requirement Right-of-way and geometric complications can be overcome in 

Would there be sufficient right-of-way to build the certain situations. In addition, consider cost and impact of land 

roundabout? acquisition. 

(Use Exhibit 4 for planning estimate of space 

requirements. ) 


STEP 4: ROUNDABOUT SCREENING FACTORS (Check all that apply) 








SAFETY FACTORS 


Question Does the intersection where a roundabout is 
Number being considered have safety issues: Yes Comment Considerations/Supporting Information 


Resulting from multi-leg intersection or unusual Too-tight skewed intersections can be problematic for large vehicles 
geometry? (design issues). In addition, too many legs could preclude using a 
roundabout design. 


Resulting from high-speed crashes? The purpose of considering a roundabout design could be to control 
speeds in conjunction with addressing other intersection control 
needs. 


Causing crashes that are angle-type? Roundabouts reduce the number of conflict points at which opposing 
vehicles intersect, hence they can provide possible solutions for 
angle crashes involving left-turn and crossing movements. 


Associated with crashes resulting in personal injuries? Collisions at roundabouts tend to be less severe because of low 
speeds on the entry approach and in the circulating roadway (20 - 
25 mph). 
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MASSACHUSETTS ROUNDABOUT INSTALLATION SCREENING FORM 


Se on oman hotest 
Number being considered have safety issues: Yes Comment Considerations/Supporting Information 

Associated with sight distance obstructions caused by 

alignment on existing stop-controlled approach? 

Associated with a change-in-speed environment of ee they occur at the fringes of an urban environment. 

the roadway? 


Associated with visibility from all approaches? some types of topography and construction complications can be 
overcome. The Highway Division successfully addressed vertical 


alignment issues and steep grades of a roundabout proposal on 
Cape Cod. 











This would be an issue with a multi-lane roundabout and would 
need for further investigation, but it is less of a concern with a single- 
lane roundabout. 


Associated with pedestrian and bicyclist volumes? 





OPERATIONAL FACTORS 


Question Does the intersection where a roundabout is 

Number being considered have issues: Yes Comment Considerations/Supporting Information 
Resulting from a high percentage of left turns Roundabouts may accommodate left-turning vehicles more 
experiencing high delay or a need for left-turn lanes or efficiently with lower delays because they may not require storage 
U-turns? lanes or separate turning phases. 
Resulting in high delay but failing to meet traffic signal 
warrants? 
Resulting from a high proportion of left turns A roundabout design can be particularly beneficial at interchanges If 
experiencing high delay and limited storage on an oft- the roundabout alternative does not require bridge widening. 
ramp? 

Number considered located: Yes Comment Considerations/Supporting Information 


Where traffic volumes on the minor roads are such 
that STOP or YIELD signs result in unacceptably high 
delays for the minor road? 









Where high traffic volumes during peak hours face 
excessive delays, but relatively low volumes and 
delays during non-peak hours? 


Away from a signalized intersection, where queues in 
general will not spill back into the roundabout? 
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MASSACHUSETTS ROUNDABOUT INSTALLATION SCREENING FORM 


Question Is the intersection where a roundabout is being 
Number considered located: Yes Comment Considerations/Supporting Information 


Away from a school drop-off/pickup area, or transit Bus bays or pullouts or locating transit stops further downstream of 
stop, where queues in general will not spill back into the splitter island may prevent queues from blocking the roundabout. 
the roundabout? 

a of a coordinated arterial signal system or If the quality of progression is poor, a roundabout can replace a 










proposed roundabout where it will not impede signalized intersection and improve coordination. Also, with correct 
progression through a corridor? signal timing and coordination, roundabouts and traffic signals can 
exist on the same corridor. 


4.17 In an area where the percentage of major street traffic Depends on how light the traffic is on the minor approach. In 
volume does not exceed 90% of the total entering addition, if traffic calming is the main focus, then high or low traffic 
traffic volume and the major street traffic volume is volume should not be the deciding factor. 
not opposed by relatively light traffic on the minor 
street? 


Away trom a railroad grade crossing, where queuing Depends on the frequency of railroad trips. 
would not impact the roundabout or grade crossing? 






Away from a direct emergency access roadway or Depends on the frequency of emergency trips. 
driveway with preemption, where a roundabout would 


not impede emergency services? 






TRAFFIC CALMING FACTORS 


Question Does the intersection where a roundabout is 
Number being considered have issues: Yes 


That need to be addressed by traffic-calming 
measures for pedestrians, bicyclists, motorists, and 


Generally, roundabout designs addressing tratfic calming are 
located on local and residential roads. 


transit users? 


Resulting from changes in land-use environments or 
transition to a new land-use environment? 





are located in areas where there may be a need to signify to drivers 
that the character of the road and surrounding land use is changing 
and, therefore, they need to change their driving behavior. 


- Roundabout designs addressing environment or land-use transitions 


Page 4 of 5 


MASSACHUSETTS ROUNDABOUT INSTALLATION SCREENING FORM 


AESTHETICS AND COMMUNITY ENHANCEMENT FACTOR 


Question 
Rite’ [ttopoposedroundebostpatst: ___| vou | Wo | ote comment conateatonnmmorting rman 
A community enhancement or aesthetics (gateways) Roundabouts proposed for community enhancements and improved 
improvement project? aesthetics should demonstrate that they would not introduce traffic 
problems that do not currently exist. 


Based on your answer above, is the project 
Assessment [aesthetics and community enhancement objective 
(4.22) met—i.e., would the roundabout design address 
aesthetics and community enhancement issues? 
ACCESS MANAGEMENT FACTORS 
‘wo [ote (commen Considerations/supporting information 
Corridors that are hampered with numerous driveways, especially 
turns/left turns are desirable at an intersection to those to businesses, can benefit from roundabouts. Roundabouts in 
access properties on the opposite side of the road? conjunction with raised medians facilitate the use of U-turns and left 


Related to many access/egress points where left aan hes ean and allow right-in-right-out movements at 
turns experience unacceptable delay turning into and Ys. 
out of driveways and consolidating and controlling 
access points (installing a raised median) are 
desirable objectives? 
STEP 5: SCREENING EVALUATION (Please circle one decision) 


Decision fenterig comments 


Advance a roundabout design for further analysis and design if it meets both of these criteria: 
Candidate 1. Space requirements 
2. One or more of the project objectives 


Conditional Advance a roundabout design for further analysis and design under these conditions (specify): re 






Question Does the corridor in which a roundabout is being 
Number considered have issues: 
Related to a controlled-access corridor, where U- 





Based on your answers above, is the project access 
Assessment |management objective met—i.e., does the 
(4.23 to 4.24) [roundabout address access management issues? 





A roundabout is not recommeded for further consideration if it fails to meet either of these criteria: 
Not recommended 1. Space requirements 


2. None of the project objectives 





ATTACHMENTS 


Please attach all of the data and information applied to this roundabout assessment tool to Support your decision. 
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Exhibit 1 
Planning-Level Maximum Daily Service Volumes for Mini-Roundabouts 


AADT Capacity (vehicles) 





ange 2556 (Gross Tratic == 6006 Gross Trathic 





Source: Exhibit 3-16 in NCHRP Report 672, Roundabouts: Informational Guide, Second 
Edition, Transportation Research Board, Washington, D.C., 2010. 


Exhibit 2 


Volume Thresholds for Determining the Number of Entry Lanes Required 
(Produce better estimates than the AADT method in Exhibit 3) 


Volume Range 


(sum of entering and Number of Lanes Required 


conflicting volumes”) 
0 to 1,000 vehicles per hour ° 


1,000 to 1,300 vehicles per hour’ e 


1,300 to 1,800 vehicles per hour’ e 


Above 1,800 vehicles per hour e 


Single-lane entry likely to be sufficient. 


Two-lane entry may be needed. 
Single-lane entry may be sufficient based upon more 
detailed analysis. 


Two-lane entry likely to be sufficient. 
More than two entering lanes may be required. 


A more detailed capacity evaluation should be 
conducted to verify lane numbers and arrangements. 


Sources: New York State Department of Transportation; from Exhibit 3-14 in NCHRP 
Report 672, Roundabouts: Informational Guide, Second Edition, 
Transportation Research Board, Washington, D.C., 2010. 


“The diagram below illustrates the definitions of entering and conflicting volumes. 


ONT 






V_ = conflicting flow 
Ve = entering flow 


Traffic Flow at a Roundabout 


Exhibit 3 
Planning-Level Daily Intersection Volumes 


i 
sco |__| Double tan oureebout maybe 












sufficient (additional analysis needed) 
a) OD a ee 
: [ Sengle-lane roundabout may be 
20,000 f sufficient (additional analysis needed) 
| Doubledane roundabout 


likely to operate acceptabh 





Lefi-Turn Percentage 


Source: Exhibit 3-14 in NCHRP Report 672, Roundabouts: Informational Guide, Second 
Edition, Transportation Research Board, Washington, D.C., 2010. 


Note: This graph is applicable for the following conditions, with other conditions 
requiring more detailed analysis: 
¢ Ratio of peak-hour to daily traffic (K) of 0.09 to 0.10 
¢ Direction distribution of traffic (D) of 0.52 to 0.58 
¢ Ratio of minor street to total entering traffic of 0.33 to 0.50 
¢ Acceptable volume-to-capacity ratio of 0.85 to 1.00. 


Exhibit 4 
Initial Ranges of Roundabout Parameters for Screening Purposes 


— Type of Roundabout 
Roundabout Parameter Mini Single-Lane Multi-Lane 
Average daily tratfic (vehicles) < 16,000 < 25,000 < 45,000 
flows (vehicle per hour) See Exhibits 2 and 3 
Number of lanes a ee 


Circulating roadway width (fest)| |= 14~20| 29 feet minimum 
Entry width (eet) | | 1418 25 feet minimum 
Enirylane width (eet) | | St t6| 12-16 
ae 
ae 


Entry radius (feet) 


(100 feet typical) | (100 feet typical) 


20 — 60 20 — 60 
Entry angle (degree) (80 — 40 desired) | (30 — 40 desired) 


Note: All intersections geometry must accommodate design vehicle. 





“The diagram below illustrates the basic geometric elements of a roundabout. 








Sidewalk 
Landscape 


Truck apron 


Entry 





Accessible pedestrian 


crossing 3 Source: NCHRP Report 672 


Basic Geometric Elements of a Roundabout 


